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PART A 

1. One of the iiscraft rocket fuses currently being developed at 
the Naval Ordnance Laboratory is the XR-51A.  It is being con- 
sidered for use in a proposed round consisting of a 5V0 HPAG motor 
and a new 520 A.P. head.  It is also being considered for a rocket 
to be launched underwater.  Concurrently the EX-108 fuse is being 
developed by the Naval Ordnance Test Station for similar usage. 

2. a.  The tests conducted on the XR-51A rocket fuze had three 
prime functions: 

(1) To determine the ability of the fuze to withstand 
iheavy plate impacte at velocities of 1800 and 
2800 ft./sec. 

(2) To determine the functioning sensitivity when subjected 
to light plate impacts at velocities of 1800 ft./sec. 

(3) To determine the arming distance when used in combina- 
tion with motors at various temperatures. 

b.  The EX-108 fuse body was tested against a heavy pl&te target 
to determine its ability to withstand a heavy plate impact at 
2300 ft./sec. 

3»  It is concluded that: 

a.  XR-51A fuze bodies made from 1*140 steel will 
impacts to which they might be subjected in service. 
fired against 3W STS at l800 ft./sec, 4n Class B at 
and 6W Clasts B armor plate at 2400 and 2800 ft./aec. 
0* obliquity) with the fuses recovered in good condition in all 
cases.  Dural fuze bodies broke up and the threads on 1137 si-eel 
bodies sheared when subjected to 3" armor plate impacts at 
1750 ft./sec 

withstand any 
They were 
195C ft./sec, 
(all at 

b.  The XR-51A fuze as presently designed and constructed will 
not meet the requirement of consistent functioning after 1/6" oriA" 
mild steel plate impact.  Only one of eight fired at 1800 ft./sec. 
against 1/8* mild steel functioned (30* obliquity impact) and two 
of seven fired against 
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Several rounds failing to fire after the steel target impact were 
reported to have functioned upon water impact 400 feet beyond the 
target where they may have been subjected to a more severe decel- 
eration. , 

c.  The limited tests conducted Indicate that a reduction in 
the pressure orifice from V009 diameter to v*003 diameter will 
supply the required minimum arming distance of 400 feet from the 
launching pointy at temperatures ranging from -30*? to 120"F. 
Although one of the six arming devices tested with an 9008 diameter 
orifice functioned just short of the 400 ft. minimum distance 
(390 feet) it is believed that the friction and inertia in the 
plunger movement requirad to complete arming in an assembled fuse 
would extend this distance sufficiently to mest the requirements. 

4*  It is recommended that the plat© sensitivity tests be con- 
tinued after the following steps have been taken: 

a. Fire several XR-51A fuzes in smoke puff loaded rounds 
against 1/2" STS plate to see if consistent functioning will 
result. 

b. If the fuze functions consistently on 1'2H plate reduce 
the friction between the plunger and fuse body by undercutting the 
plunger's circumference to leave a narrow bourrelet at its forward 
and after ends.  Test some of the modified fuzes on various plate 
thicknesses. 

o.  If consistent functioning is not obtained on 1/2* plate, 
as described in 4 (a) above, fire several rounds containing XR-5IA 
fuses (inert except for primer, delay sl-ements, and lead-ins) for 
recovery and examination. 
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- 
PART B 

INTRODUCTION 

1.  AUTHORITY: 

The tests described herein were authorised by Task Assignment 
NPG-Re2b-ll-l-52, reference (a), and fired in accordance with test 
directive reference (c) and shoot requests listed as references (b) 
and (d) through (n).  Although the test directive also covered 
XR~S fuses, none were submitted for test at this time. 

2. REFERENCES: 

a. BUORD Conf ltr NP9-Re2b-DBLaP:bjn Ser 23965 of 
4 August 1951 

b. NOL unofficial memo WA:RSM:mbw of 12 July 1951 
c*  NOL Ccr.f ltr NP/N0L/X1~1(850) DF:GDB Ser 01347 of 

28 July 1951 
d. NOL unofficial memo WA:RSM:mbw of 6 August 1951 
e. NOL Conf ltr NP/NQL/X1~1(1038) WA;LJde3 Ser 01496 of 

24 August 1951 
f. NOL Conf ltr WA:RSM:eb of 9 September 1951 
g. NOI Conf ltr NP/N0L/I1-1(1115) WA:RSM:eb Ser 01585 

of 10 September 1951 
h,  NOL Conf ltr NP/N0L/X1-1(1211) Ser 01738 of 

28 September 1951 
i.  NOL Conf ltr WA:RG:dmm of 4 October 1951 
j.  NOL Conf ltr NP/NOL/X1-1(1400) DF:FCK:dlg Ser 02058 

of 8 November 1951 
k.  NPG Work Request from NOL WA-1 of 20 November 1951 
1.  NPG Work Request from NOL WA-2 of 21 November 1951, 
m. NPG Work Request fronr NOL WA-6 of 22 January 1952 
n.  NPG Work Request from NOL WA-10 of 11 February 1952 

3. BACKGROUND: 

One of the aircraft rocket fuzes currently being developed at 
the Naval Ordnance Laboratory is the XR-51A.  It is being con- 
sidered for use in a proposed round consisting of a 51*0 HPAG motor 
and a new 590 A.P. head.  It ie also being considered for a rocket 
to be launched underwater.  Concurrently the EX-108 fuze is being 
developed by the Naval Ordnance Test Station for similar usage. 
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4.  OBJECT OF TEST: 

a. The tests conducted on the XR-51A rocket fuse had three 
prime functions: 

(2) To determine the ability of the fuse to withstand 
heavy plate impacts at velocities of 1800 and 2300 ft./sec. 

(2) To determine the functioning sensitivity when sub- 
jected to light plate impacts at velocities of 1800 ft./sec. 

(3) To determine the arming distance when used in com- 
bination with motors at various temperatures. 

b. The EX-108 fuse body was tejtod against a heavy plate 
target to determine its ability to withstand a heavy plate impact 
at 2300 ft./sec. 

5.  PERIOD OF TEST: 

a. Date Project Letter 

b. Dates Necessary Material Received 

c. Date Commenced Test 

d. Test Completed 

6.  REPRESENTATIVES PRESENT: 

28 July 1951 

13 July 1951 
30 July 1951 
3 Auguet 1951 
15 August 1951 
7 September 1951 

14 September 1951 
26 November 1951 
23 January 1952 
13 February 1952 

23 July 1951 

15 February 1952 

J. A. Templeton 

L. J. DeSabla 

R. S. March 

Naval Ordnance Laboratory 

Naval Ordnance Laboratory 

Naval Ordnance Laboratory 
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PART C 

PgTAItf 9T Tgg? 

7.  DESCRIPTION OP ITEM UNDER TEST: 

a.  The XR-51A is a mechanical type base fute intended for 
air-to-ground work in a $* A.P. rocket head.  It may possibly be 
employed in a rocket to be launched underwater. 

b. Figure 1 
It arms as a resu 
the fuse followed 
into firing posit 
±25* delay after 
delay train. Dua 
functioning. The 
by being enclosed 
in place. 

is a general arrangement drawing of the fuse. 
It of the introduction of motor gas pressure into 
by the action of creep force to move the plunger 
ion and line up the firing train.  A 5 Billisecond 
impact is obtained by the use of a pyrotechnic 
1 ignition into the booster is provided to insure 
entire booster end of the fuso is waterproofed 
in a metal cup, rolled into a groove and soldered 

o.  The pressure arming system was used by itself in the flight 
arming tests, as shown in Figure 11. Motor gas enters the fuse 
through a filter in the bass. It then bleeds into an inner chamber 
through a small orifice (9009 diameter for the first tests and 
9008 diameter for the last test). When sufficient pressure has 
been accumulated the diaphragm is extended.  In these test fixtures 
extension of the diaphragm drives a firing pin into the detonator 
which in turn initiates the firing of a smoke puff. However in 
the actual fuse, extension of the diaphragm is only the firet step 
in the arming cycle since it rotates the plunger and moves it 
forward. 

d.  Fuse bodies made of various materials were tested in 
6" A.P. projectiles Mk 35 Mod 5 having their diameter built up to 
69248 by the addition of cold rolled ateel bands at the bourrelet 
and tail, as shown in Figure 2.  In the initial tests the windshield 
and oap wero removed to reduce weight and simulate the proposed 
design of armor piercing rocket head as closely an possible (it was 
believad that these items would not be incorporated in a rocket 
head).  When it was found that the projectiles would break up in 
penetrating the desired plate thickness without the cap and wind- 
shield, they were left in place fcr later tests. 
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0.  DESCRIPTION OF TEST EQUIPMENT: 

a. Launchers 

(1) NPG 105C ft. launcher 

(2) Mk 31 launcher 

(3) 6925 saoothbore gun Mk 16-0 Nc. 1190 
4* 

b. Propulsion 

(1) 5" motors Mk 2 Mod 3 

(2) 5" motors HPAG Model 116C 

(3) Powder Charge for gun: 33*05 lbs. SPDN 3452 

c. Test Vehicles 

(1) 5" rocket heads Mk 2 Mod 2 

(2) 5" rocket heads Mk 6 Mod 1 

(3) 5" rocket heads EX-9 

(4) 6" A.P. Projectile Mk 35 Mod 5 (built up to 67240 
diameter with steel bands — 1" wide on forward 
bourrelet and 3/4" wide on tail) 

d. Targets 

(1) 1/0", 3/16", 1/4" mild steel 

(2) 2" and 3" STS armor plate 

(3) 4" and 6" Class B armor plate 

e. Cameras 

(1) Bowen Camera 

(2) Mitchell Camera 

(3) 35mm Pastax 

f. Controlled temperature rooms (-35*F to •125*P) 
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9.  PROCEDURE: 

a. Heavy Plate I&pact Tests 
i 

(1) NPG 1050 ft. launcher 

Fuse bodies of various materials were tested to find 
a body that would withstand heavy Impacts and still be suitable 
for large scale production.  The fuses were inserted in Inert 
loaded, semi-armor piercing 5" rocket heads Mk 2 and fired through 
the heaviest armor plate the heads would penetrate in effective 
condition (3" STS at 0* obliquity and 2" STS at 30#).  They were 
propelled from the 1050 ft. rocket launcher by a 5" HVAR motor, 
boosted to approximately 500 ft. per second before ignition by 
means of a second 5" HVAR motor.  The heeds were recovered in a 
sandpile immediately behind the targets. 

(2) Inasmuch as these fuses are intended for use in an 
armor-piercing rocket head now under development at the Naval 
Proving Ground, which will penetrate a heavier target at a higher 
velocity than the existing 5" SAP head, it was desirable to test 
the fuses under these more severe conditions. A method was devised 
of firing the fuses from a 6925 smoothbore gun (which did not 
impose any rotational acceleration) at 2800 ft./sec*, the approxi- 
mate terminal velocity of a round fired from an aircraft with a 
5n HPAG motor.  Standard 6" A.P. projectiles Mk 35 Mod 5 were modi- 
fied by building up the diameter to 6V2U8  by sweating on a I" wide, 
mild steel band at the forward bourrelet and a 3/4" wide band on 
the tail, just behind the rotating band.  To produce impact forces 
on the fuse as close as possible to those which might be obtained 
when the fuse is employed in the A.P. rocket head, the cap and 
windshield were omitted from the projectile on initial rounds tested 
When it was found that the projectiles would not penetr&te 6n armor 
plate in effective condition with the cap and windshield -emoved, 
they were left in place for subsequent shots.  Several rounds were 
fired through 4n armor plate without the cap and windshield. When 
recovered (in a sawdust bin behind the target) the noses were 
chewed off but the projectiles were still effective.  High speed 
motion pictures were taker, of the round in flight, with a 35mm 
Fastax Camera at 3000 frames per second, to ascertain whether it 
was flighting satisfactorily (Figure 6).  The fuses were returned 
to the Naval Ordnance Laboratory for examination. 

CONFIDENTIAL 
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b. Plate Sensitivity 

To determine the minimum thickness of piste 
for functioning, fuses were asses led in smoke puff 
heads Mk 2 and Mk 6 (Figure 12) And fired from the 
at 1800 ft./seo. Two 5n HVAR motors were used for 
Targets were placed at the extreme range available, 
the initiation point of the rocket motor carrying t 
insure burnout of the motor before target ."mpact. 
was covered by a high speed camera to record ths de 
after impact. 

c. Arming Distance 

target required 
loaded 5n rooket 
1050 ft. launoher 
propulsion. 
1250 feet from 

ho fuse, to 
T*ie impact region 
lay in functioning 

The time and distance of .rming was checked by assembling 
so-called arming test fixtures in smoke puff loaded 5n rocket heads 
and firing them from a short launcher (Mk 31) with a 15" quadrant 
elevetion. The test fixture admitted gas to a ehavbei above the 
diaphragm in the usual fashion (Figure 11) and then-caused the ex- 
tended diaphragm to drive a firing pin into a detonator.' The 
detonator fired the boosters, which ignited the 300 gram black 
powder saoke puff charge* Rounds were fired with both 5" HVAR and 
5" HPAO motors at temperatures of ~30*P, 90#F, &nd 120#F. Distances 
along the trajectory were Indicated by markers on the ground every 
50 feet. Observers located perpendicular to the trajectory checked 
the functioning distance visually and also by means of high speed 
35mm Mitchell cameras photographing the flight.  The time from 
ignition of the rooket to the functioning point was obtained from 
the film record. 

10. RESULTS AND DISCUSSIONS: 

A summary and detailed results of the tests are presented in 
Appendices (A) and (B).  Following is a discussion of the results 
obtained. 

a.  Heavy Impact Tests - Table I, Appendix (A) 

(1) Roun 
Figure 1, fired f 
3* STS plate and 
aluminum and 113? 
body if it is to 
greater. The alt* 
while the threads 
41^0 eteel remain 
these conditions 

ds containing 
rom the long 1 
recovered for 
steel are not 

be subjected t 
minua bodies b 
of the 1137 b 

ed in good con 
and also versu 

fuze bodies of the design shown in 
auncher at 1800 ft./eeo. versus 
examination, proved that 2A S-T 
suitable materials Tor this fuse 

o impacts of this magnitude or 
roke and deformed in several places 
ody failed in shear.  Bodies made of 
dition after receiving impacts at 
s 2" STS at 30° obliquity. 
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(2)  Initial tests of fuses from the 6925 smoothbore gun 
at 2800 ft./sec. versus 6* Class B armor plate resulted in break- 
up of the 6* A.P. projectiles when their caps and windshields 
were removed before firing.  Little oould be told about the effect 
on the fuses, although it was noted that the only fuses whose body 
threads sheared were those made of 1137 steel.  Later firings with 
4140 steel fuse bodies in similar projectiles tested versus 4H 

armor plate and in 6" A.P. projectiles retaining their caps and 
windshields and tested against 6" rmor plate, proved that this 
body would remain ii excellent condition with no failure of the 
threads after these extreme impacts; probably more severe than 
they will ever be expected to withetand in service. 

t.  Plate Sensitivity - Table II, Appendix (A) 

(l) Extremely poor results were obtained with the fuzes 
fired for an indication c£  impact sensitivity.  A total of eight 
fuses were fi.rod against 1/6** mild steel at 0°, 30", ftnd 45* 
obliquity, but only one functioned after the plate impact (at 30* 
obliquity).  Two were reported to have produced a smoke puff when 
they struck the water, approximately 400 feet beyond the target. 
One round fired against 3/l6w mild steel at 0* obliquity did not 
function, rltho'.gh a  smoke puff was seen on water impact. Only 
two c/f seven rounds fired against l/4* mild steel at 0* obliquity 
functioned, altl ough three of the five failures did produce a 
siuoke puff on water impact. 

c.  Arming Distance - Table III, Appendix (A) 

(1) Initial tests of the arming fixtures indicated that 
the fuses Kid too short an arming distance, particularly with warm 
or hot motors.  A minimum arming distance of 400 feet from the 
firing point had been specified as a safety requirement.  It is 
possible that if complete fuses had been tested that the arming 
distances, obtained might have been extended somewhat due to inertia 
or friction of the plunger and other moving parti* of the arming 
mechanism. 

(2) In the laet test of these arming fixtures the orifice 
in the baffle (Figure 1) was reluced from 9009 to an V008 diameter. 
This further restriction of the gas flow provided greater than the 
required minimum arming distance on five out of eix rounds.  Several 
measurements were made from the film records on the time required 
for fuse arming from ignition of the rocket motor.  Arming time was 
approximately 0.8 second with the motors at 120°F and 1.5 seconds 
with the motors at -30°F, 

CONFIDENTIAL 
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PART D 

CONCLUSIONS 

11. It la concluded that: 

• b. The XR-51A fuise as presently designed and oonstruoted will 
not meet the requirement of consistent functioning after 1/8" or 
1/4" mild steel plate impact.  Only one of eight fired at 1800 
ft./sec. against l/3n mild steel functioned (30# obliquity impact) 
r.nd two of seven fired against 1/4" mild steel at 0* obliquity 
functioned.  Several rounds failing to fire after the steel target 
impact were reported to have functioned upon water impact 400 feet 
beyond the target where they may have been subjected to a more 
severe deceleration. 

c. The limited tests conducted indicate that a reduction in 
the pressure orifioe from 9009 diameter to 9008 diameter will 
supply the required minimum arming distance of 400 feet from the 
launching point, at temperatures ranging from -30*P to 120*F. 
Although one of the six arming devices tested with an 9008 diameter 
orifice functioned just short of the 400 ft. minimum distance 
(390 feet) it is believed that the friction and inertia in the 
plunger movement required to complete arming in an assembled fuse 
would extend this distance sufficiently to meet the requirements. 

• a.  XR-51A fuse bodies made from 4140 steel will withstand 
any impacts to which they might be subjected in service.  They 
were fired against 3" STS at 1800 ft./sec, 4" Class B at 1950 
ft./sec, and 6" Class B armor plate at 2400 and 2800 ft./sec. 
(all at 0* obliquity) with the fuses recovered in good condition 
in all oases.  Dural fuse bodies broke up and the threads on 1137 
steel bodies sheared when subjected to 3" armor plate impacts at 
1750 ft./sec 

CONFIDENTIAL 
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PART E 

RECOMMENDATIONS 

., 
12. It id recommended that the plate sensitivity tests be con- 
tinued after the following steps have been taken: 

a. Fire several rounds of XR-5IA fuses in smoke puff loaded 
heads against 1/2" STS plate to see if the fuse will function con- 
sistently if it receives a sufficiently great retardation. 

f 
b. If consistent functioning is obtained reduce the friction 

between the plunger and fuse body by undercutting the former*s 
outer circumference, except for a narrow bourrelet at the forward 
and after ends of the body. Further, reduce its mass by machining 
away all unnecessary material — possibly substituting a material 
with a lower specific gravity.  The lower weight and decreased 
friction of the plunger should require less retardation to drive 
the firing pin into the plunger as well as reducing the rotational 
force involved in arming the fuse. 

e. If consistent functioning is not obtained on 1/2" STS 
targets attempt to discover the cause of the malfunctioning by 
firing several rounds containing XR-51A fuses (inert except for 
primer, delay elements, and lead-ins) into a sand pile for recovery 
and examination. 
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r 
NAVOH&   P^RM   left}   (New   \ 

IMPACT PEQ0RD 

U.   a.   NAVAL  PRCVING  GROUND       IMPACT  WO.    3f16C 
L*A.yLGRKN,   VIRGINIA / 

IMPACT  DATZJtgdj /fS^J 

NPO  TEST MOCtfff Jfifat 

PILED  f t?oa.  iris**K&kjEF2S2ZASE2   
Reference:   IIP 
Referenc 
Task ABS 

e:   WPG,,   **r--   SZaj *s\^t 7?y. 5 g7 

lgnaent  Ho.     ^^ , g ^ ^ ^'//./ ^y^ 

dated 

PLATE  TARGET 

0(3*?* ted   X-f J"LL   /?^-/ 
dated^y ^^Z^S2 

ROCKET 

^T£. Gage 
Maker      ^/ft//* 
N 
D 

«"»        g^   & 
o-   /qk/ir "    oroMT> Vjf/2,T. rmr 
Imenslona    7j?J" f   %lfY)"             _ 

<2L  

HEAD:     Cal 
Mark     ^ "Mo^ 

254* 
:     Ty] 

0BLIQ07TY 

PENETRATIOH     ^<rr>;/^£"7Z~ 

T&HZMi v* 

Thlckneea at Impact "  SSZ3   
No. of Impact on plate   ^4     ~~ 
Diet, from nearest '.apact  "jjP'' 
Dlat. from near edgea/IiV "and J?- yy " 
Impact area   P rP^~ 
Spall:  Front f        Back f. 
DJ »h    /^ " "    Spur  ,9. "  
Craclce /¥ A " 
Punching  ^tnrovnj fstarted) 
Back Button (thrown; (aXagted) 
Bulge £ .  
Through  opening .f~"/*T'' 

Maker_ 
Lot No 
Piller 
Pures   xp-<rfft #/- :L>URA±•ffggy 
Booatera 
Vt. of head [me fired)   y^, gg^g 

^       od 

VT7 f y 
MOTOR:      Cal.   £"" 

Motor temp,     prf 
Mk.    ft     Mod   jff 

COMPLETE ROUHD:     Mark 
Wt.   (ae  fired) " 
Vt.   (burned) 

Mod 

OTHER   IMPORMATI ON ffj/ryfryS   £j  

POCKET  PERFORMANCE 

V-loc!ty. Plight  
Fu r e  functioning 
Explosive  action     (High'TTrdcr)   (Low  Order)   (Nope] 
Distance   of buraI~oehTnd  plate  
Condition  of recovered   round 

ag /Vy-y        Residual 

Kea d  W'IS '!o   (EFPgCTTvrri-itffty'SgglVa^.    condition" 

HEMARK3: 

Pftcto   Ni 

 1 _~(/-i E~W -'—U -  

.•'// •f 
4 .-< 5*curiv.y TnfrTo.at: 

3 



WAV'-RD PcRM l3hj (New V*-,1 

U. S. NAVAL PROVING GROUND 
DAHLCREN, VIRGINIA 

£lti£ti 

IKFACT RECORD 

IMPACT  WO.    #<?/£/ 

IMFACT  DATE £3Ji/Jy /??/ 

HPG  TEST MO/tar   /gf^? 

erence:   UO     -*tr.    -J^J,M A^^t ->;*    3*2/ dated   
erence: *fi$*-ltr.   /ftffiM/ /^^g^f^datedT^Z^T^^fy     ~ 
k Aaslgnaent Ho.       flfe-fo^g//- j-£L   —I>ted       ££jQE 53ZI 

Reference: 
Refer* 
Taal 

PLATE TARGET ROCKET 

Oage_ 
Maker 
Ho. ^ 
Dlaen 

.3."l    ,     c**ga £A # READ: 

OBLIQUITY 

*•*j£m±iA£. 
TTT/r.ir   ***«r. 

AD:     Cal.       <y       fy«M^   _.« 
Mark     ^,      Mod   A    WoQSSF^TSIIM^  I 
Lot Wo. 
Pill 
Puze 

S§^ 
8   XR-sik  #3* E3StdZ3S 

PBWOTRATIOW  AmyeiFTF.. 
Thickness at Impact   ?/A? 
Wo. of impact, on plate   7J_ 
Dlat. from nearest Impact  " 
Diet, from near edgea/T^" 
Impact area  ^"" X L~^" 

y 
Booaters 
Vt.   of head  {as fired} yi?HLf 

an 352 
MOTOR:     Cal.   ,f"   tt. j,       Mod    J 

Motor tempT^ifo*  7y;r;    <tz\+r* 

Mod .. 

?f Stiff* 
Spall:     Front    /? Baclc   ^ 
W »h,       /y'     .-Spur /^'      Z 
Cracks_      f    /0   -     
Punchier     (throvp;   '•t^t;.^ 
Back Button  (tnr^nTTi^Eer^*; OTHER  IWFORMATION       {T\*T6£S   fa) 

COMPLETE ROUND:     Mark 
Vt.   (as  fired) " 
Wfc.   (burned) 

Bulge ^ 
Through opening TTr ̂ n 

ROCKET  PERPORMAWCE 

locity,   f/e:     &AklJag      /7<s~S" Hee 1 dual Plight Ve 
Pu*e functioning        "~~ 
ExploalTe action- (High "Order)   (Low Ordwr)   '.NoneJ 
Distance  of bursF "behind plate 
Condition of recoTer^d  round 

Head vaa 'In •(EpPgCTTyTTJ 
//v 7AC 

rr con dTT: :n 

REMARKS: 

Prt; t:  W. 

_3^j^4 .u/iaui/St •A 'Acui/u. " -f<u ±1/ srrvly J<u 'aj dJLAeM^uxJ^UtUli^.    

Zl^v.fxt -/" 

s///.<.•*. <:•£ y CCKFiral.TlAi 
Security Ir.forastloa 



r 
N-,V : N«». 

IMPACT RECORD 

U.   S.   NAVAL  PROVING  GROUND       IMPACT  HO.   39/6 J. 
L-AYLGREH,   VIRGINIA 

IMFACT  LATE & * J/J^y fif/ 

NPG  TEST no&fi/r   /tftf 

F;.Z? ''. FlkrEti^%Kb7l\    JLCJT6' SC&KC7    Jtit'/iirrZfiJ Z 
Reference:   HFG/     -*-tr .       y^u ^ j> :jh   N<,    } '/ / dated  
Reference:   sftfeW itr.   llf/hlSLl/^^uF-inycT^^^ted-—^ fr   fc SHUZZ 
TAB*  Assignment   He jJPfrT-n?^ :L*6- -'] i - | - 5.£, dated ^/ ^-t-   /<?_5 .gnaent   no.        ft/Pfi- £« ;L«ft 

PLATE  TARGET 

Majrer Jj±QxA UE;     _      _    Mark     ,3       Mcd^ 
'T    Maker       *^f / Z! ;°-J252          qrouDj^p^jr,   ZZST    Maker       ,J ^ '/f 

Plmerialona       7?Y '   X JZMX. "  Lot "° •     _? ? 

i   1 
_iio yy/yvt. #7, e**t 

OBLIQUITY /* 

HKTRATIOH   ([-C?!!^t 7Jn — 
Thlckneaa at lapact   5^73 
Ho. of impact, on plale  ^5% 

Plller:  Type KeW7/,Vt. -» 

Booatera 
Wt. of hiia (as firedj ^fr.A* 

Diet, from nearea' \aract 
and Pi at.   froa c a a r'  e d g * «7»/ ^ 

Impact area       6 "/ ?_ 
Spall:     Front     ^ BacTT   ^ 
Di ah      J^ 

fe 
MOTOR:     Cal.   .T '    Mk.   „%. 

Motor  tempT^f*       j^    ff75£ 
Mod ^£ 

_ •*  Spur    £~" 
Cracka   ^~       _1 
Punching     (tfcrovn}   (started) 
Pack Button   (thrcvh*   t-aJEJap-fce-d )- 
Bulge ff~ ".     __ 
Through  opening       ^''/V ^ fy " 

COMPLETE ROUND:     Mark 
Wt.   (aa  fired) [ 
wt.   (burned) 

Mod 

OTHER :ER INFORMATION   fyprOL S_ fcj  

,U£U -£mtkws ?-»- vtr ~^ 

Ellght_ 
Eu 1 e   func fTonThg 

POCITET   PEPPORMAHCE 

Veloc 1 ty,   f/a:     sfeuting    }JQ C   _fi*« 1 3,-,»- 1 

Exploelre  action    JTTTVT"  'rderj'   (Low  0~rder)   (Hone;" 
Dlatance   of  bursl   Df-7.Tn<T plate' 
Condition of  r«ccTer*pd  rotund 

°HeV<ir V*a 'In   (E>l?gCTT\^V(ii&£&aJUflL;    condli!' 

REMARKS: 

 U—  1/ ^—^  

Phrto  H- 

err.-rr?- 
•;, 7 ><K. T si v ^: ^;5 

^ J - / 
coHyinroTiAL 
3pcurlt;   Infiroation 



? •: 

HAVJRD FORM  16*5  (New   ^A") 

IMPACT RECORD 

U.   3.   HAVAL PROVIHG OROOTfD 
DAHLORER,   VIRGIHIA 

IMPACT HO.     ?9/^2 

IMPACT DATE J? JViytfS*/ 

HPG TEST *Q.&fiA- /64*3 

OBJECT 

Reference: HPQ. 44* 
Pef©reac*: Sttfikl ltr 
Taalc Aaslgnnent Ho. 

&LC££XL 

fll5»7 
dated_ 

"dated" 
"dated" 

PLATE TARGET 

/V5/   _• 

Gage _ 
Maker 
Ho. 

ZuzZZIE 
jfc 

.' ; =LL£ 
jjlaen9lon»_ 

OBLIQUITY 

JTroup 
7Sg" X fl * ?<?''" 

HEAD:     Cel. 
Mark     ^ 

ROCKET 

Maker_ 
Lot Ho. 

&S^"9^$<#7, S7* 
v/Af 

~&£fi 

-£L 
PEHBTRATIOH Jwf/.fZfi' 

Thlckneea aTTSpact % g 
Ho.  of lopact on plate & 
Dlst.  froa nearest Impact 

— /  

plll6r:     Typo^y/ft   Vt. - 

Booster*. 
vt.  of head (aa rtredj IPT.!?* ~~ 

MOTOR:     Cal.   _f •'   Mk.   ,?, Mod 

I 
it   :apactf.      a" HOTUK     

Diet,   from aear  edgea^I^and£-£&"     Motor teap.   fa*     qj7~.   ffft 
Impact area       &"/ 7" ""*   " 
Spall:     FronT  ~£L.    B*ck 2 
W »h &H       Spur    ^/> 
Crack* ^ 
Punching    (throve)   (started) 
Back BJttvaT (tfarovnj   (started) 
Bulge "   £ ' 
Through open!ng     SZJCJLZSL " 

COMPLETE ROUWD:     Mark Mod . 
Wt.   (ae fired) /}$ J-,<£J~* 
Vt.   (burned) 

OTHER  IHPORMATIOH    p^TPA. 5 (7L) 

2EMZBB& 

Plight_ 
Fuze functioning 

ROCKET PERFORMANCE 

Velocity, f/s: Striking J7 7ST Residual 

Explosive action"" (High Srderj (L" 
Distance of burat behind plate 

ov Order)   (HoneJ" 

Condition cr recovered round  ?*1tf_itgJff_fi.at>f* g^fc^fi 
 Heaa Vae In  [gFPgCTIVgj   (TlFsTptcTTVg)     condTtTo on. 

REMARKS:   ZL± ;*    JJ.uunQ     t<t'• '/ MGkF.q    (M£l\cr 19/6A    J?/t*£   ufLJiSAQ&t^KMQP^- 
3W    *u.a./—(U&JUAltJZ—/UTACT, ..T ,T*4*.J—AK.riui&   /LAtLUJL£ -C-fu2*   OMXASUMtA  

Photo Ho. Signed    '*?~rtV >^»v*W^':r 

£r$- /? 
CCKFI OSWTlAL 
Security Indorsation 



£ar! 

NAVJF.Z  POR*!  15< Sew 

IMPACT prop- 

U.   3,   NAVAL  PROVING GROUND 
DAMLGREN,   VIRGINIA 

- u p » r j •39#// 

IMPACT   DATE    £„V-£7 

. OBJECT 
.is i: AJg 

Reference: 
Reference: 

NPG TEST HOl&£   )0l4? 

^M;li&0i3 
Task Assignment Ho.     gP& 3EH^g£55 

PLATE TARGET 

Claw      A -3 

    dated •/   

, dated^    4.   ftgC|A7sTJ.i£ 

ROCKET 

Gage ^ 

Dlfflenniorn       /3d ' j(^^d> 

OBLIQ:*: TT ^f  

HEAD:     Ca 

J!^__^_____I_?_^ 
Lot Ho 
Filler =9 
Fuzes .ftfr/V/f 

v&>jfar/ty   wt.  — 

Ho.  of impact on plateOfr 
Diet,  from nearest impact    • 

PENETRATION 
Thickness iT 

        igBgg- 

Diet, from near edgaaX^'and/^ 'ffir^ 
Impact area '  —' '' . • • '  •" 
Spa 11: ?roat —>~ •* /'Back '-—  ".""* 
Di ah —-_    '"Spur     —•  
Crack*  j       ! 
Punching    (tTxrovp)  (started; 
Back Button  j|tfrrcv£l   [ started j 
Bulge —~-   ___ __' 
Through opgglsg ff*x •£!__  

Boosters 
Kt.  of head (aa f 1 red J       #%?;#. 

MOTOR:     Cal.   ^*»"   Mk,     J?  •  Mod J* 
Motor t|jip>"v^ £•». *#'**""* 

COMPLETE ROUND:     Mark 
¥t.  fas fired) 
Vfc.   (burned) " 

Mod 

OTHER INFORMATION    /farojCS.'    (£ J 

Plight^ 
Fuze   fS 

ROCKET PERFORMANCE 

tl onTng 
Velocity,   f/a:     3t rlTrlug     /5"ff2     F s aldua1 

Explosive action    pli'tfT.  DTdeTJ'Tyov"'Order} j^oge 
Distance of burst behind j>iafce__ 
Condition of recovered  round 
 Heaa'Vae Tn~(EFFECTIVE)   ( 1    condition 

REMARKS: 2j.^jaza^^A£AA£^A/^ 

Photo No. 

—   I 

vx' ••? L_AA~£. 



r 
NAVJRL FoRM   l*r«3   .'New 

IMPACT  pECOPD 

2     flAVAL  PROVING  GROUND 
DAHLCF-EN,   VIRGINIA 

IMPACT wo.  392/£ 

IMFACT  DATE    pJ^-S/ 

NPG   TEST  *\j.(2d>. /MM 

JbAJuuL   ruAJT— Is/ 3"   CL. Hi  m•q\p4*A ' 
Reference:   RPG.   -ttrr-.    'Tf^v' asiX!  ~~>14.  9 0/ dated 
Reference:   fflftfc Itr . tjffflja^^gfesMAJIg^tedrT^g 
Task  Assignment  Wo.      NP&-R & l^G- -\i-i~ S£ dated        j^._ 

PLATE  TARGET ROCKET 

G*ge_ 
Malcer 

Dimensions 

_Class       '^? 

OBLIQUITY 6°  

HEAD:     Cal.   /** Type  

Her:     Type   i 

Maker 
Lot 
Pi 

L£fL 

PU^ &gz£/A   —*—4B£ 
PENETRATION 

Thickness  a t  IaTpacT '**Vu&ter Thickness at. Impact r 3?Qu 
No. of Impact on plato ~2JKT 
D'st.   from nearest   : rcpact^-—- 

Booetera "r'—' 
Wt.   of heed   (as  fired) 

3BajB;c_ 

ntpaci 
Diet,   from near (*dp+»T.fy''&ii$iL- f£» 
Impact  area —•      *" " 
Spall:     Front      — 
Dl sh 
Craclce" 

MOTOR:      Cal.  gT*      Mk 
Motor  temp.   /(hFb 

_& M. ^_5_ 

Back ~ 
Spur   — 

Punching  (throvn| fstarted) 
Back Button (thrcvn? [started" 

COMPLETE ROUND:  Mark 
Wt.   (as  fired) " 
Wt.   (burned)  

Mod 

ThrougTT opening 

r OTHER  INFORMATION 
&4L &ak&xs& 

Plight_ 
Puis   functioning 

LATTfcTTBT' 

PACKET  PERFORMANCE 

Velocity,   f/s:     S*&fcia* 

l^MJOA/L^  

/?£?      RgslJual 

Ejcplr.slv* action""   (HIg'r.   "rder] ~~(Tov Orele~r)   [fronej 
Distance  of  burst HSem"n3  plate"  
rendition  of recovered  round 
 Head  was  in   (EFPgC"TTi ~rrrrr 

PttlARKS: 

Photo   Nc. 

pjJc*r^J~~ /ju^ditA±JIr\c*Ja jdJjtg t&dj OJCCLAZZ  

J/sy••<• / s< y. # ', oour::.":; <L 
Jec.rity  I...rorrst5 :ti 



r 
I ilt- No. 

Butt    Firing 
I;. .S. JN.IV.I! f'f(/vuu- t ir'itiiiA 

l)Mv,r<-n, V,«.    y>30~5*t       I'.H 

392-1? 

V       3 

:E 

i;i.H.tu..v i-;**&. i.r.riKR JfP//f°t./xi~'l(2&)Ot::Gv& Gt341i.\\\.\>2fjljy /fjfL 

I'ROJKCTlLE 

/J?^       V'-ar of Sjrf.-eirTratron /J?jf3 

<fmig*c        ^/V 

Maker.   £££j££&/£L_ 
jy* g"/y.y CJroup zi*W, 7?" 

m 

('-on tract 
Date received ?/? S?£''&•>    '/?"</?• 
Dimensions /le.""^ 3*9Q "    . 
No, of impact on plate ^_ 
Thickness at impact ^uu£ii_ 
OKLIQUITY 'TZ~&JL. !_.._ 
Impact dimensions     _JLZ.)CS—— 

faliher 
M.-iker 

I.ol \u. 
Mark     5^" 
Hate received 
£'npped or uncapped 

Mod. ^r Xo. A/A/r/?& 

ST"""*    J i ^f 

I'BNETRATCON 
Flaking fronts     ft 
Flaking back 0 

JLo^i<£AJr- ZM: 

J)ist. from top, &*Umn-       /£ " 
f >ist. from-right, left /Qty " 
Dist. from nearest impact 2S-1 
Dish-  <2___:  
Spur  4 *  
Cracks ^strfge 

Weight  (uncapped) 
Length (uncapped) /?>"'/?_ 

-&ne Fuze   _ XA*£lBMiL££IlJ&.^W- 
Filler       /£-^r/J,i^J-/rjT   ~   
Flight by screen j _      "••__"._ _^__ 
Condition after tiring:- 

F-FFFJCHVF ui IN'FFFE(TIVE 

/) 

Button "(Throvvn^tartedt  
'Ehruugh Opcning_„ JglJC f ''  

BALLISTIC DATA 
.Vii'i *•;: 

Ali limits ;iii' fur this 

\>\AU; and tin.-: ulilnjitily 

utify. 

Striki'ru; wuii il \  i i..-. i 

fVxirril i    rjgeiHotf rap'"   1   '-!ir»>nOi'r;i(>h 

r?*M' 

-i- 
i.llliit,   r-.lHTi.-tT.-if 

f.'.r    lln:.   tl.i. I....     • 

,?-rA* 

i ! *. 

.il ,,i -trij  • l.irmt. for   Tn>n.i.:r»' 

,i  i.':i\i-.'f     ' ir.-riiir-i*.     Joi'-«-<J     ori 

| tin   i«!(,ifi ...;-lv. 

tfrttltfr.    •'stHldlJihr-li 

fr.>n. .-i.himn f;*f*d 

iri-\ IOUS   iH»im«'U*. 

UKMAKKS 

Limit >h<>!s oni\ 

Lif/ii. H) 
JJn^X ,^M#7 ^ ^,'; ;3/ ^ 

"6   T*t>\ti  H(fOf. ': 

-j  .    COHTIDiTTTIAJ. 
Security Icfoarafltl"! 

_/'/. 

\. 



r~ 

Butt     Firing 
Li. S. N.iv.il I'M,-, in:; fjr»,uti»i 

\).,\,\Kf n. V..      ^-  50-f       I'M 

f»hjw:i  £*  Srrc(rrs/#cfi f 6V/Y T/cr   CP   Xt-HA Jr/flT 

393 *? 

7 

IJKI KICKS' K J**»!*r 

7'/ A>i ?tyo-'- £?w 99' PLAIT: 

<»;«"g»-.      &,"£> 

Maker      daf.K £&/£__ 

« '""tract ... _.NCJIV-' F2.Z3- . . 
Date wived      35 ^^6^. yy^/. . 
Dimensions -J2>G::_y___3_££"_ 
.\«>. of impact on plate     4(_ 
Thickness at impact _   / t"<#^T     * 
OIJLIQIJITY. .... ._l"^JLf_ 
nipact diinensions_       J?_ JC_9-H 

l.F.riKK tff//1ol/xi-/(#fb) OF:GrPB c/3V7 HAM \>?2J<,L J*~t 

PKOJKCTILE 

('aliber £ " 
Maker     /fj£jr/3l£ 
•\\ur #,p. 

PENETRATION _. £&mfierT'F 
Flaking fi\»nt <^?__ 
Flaking back         £>_  
Dist. from top, bottom-      £f ' 
Dist. from righfr, left / 2 </ " 
Dist. from nearest impact        /"7 " 
Dish  ^ 
Spur ' 3"   
Cracks - Buige £ 
Mutton ('flin>\vn»tejtftrtt.d»-  
Through Opening...  &" X.£.l\  

F.ift N«».       /jq       Year '.f Specification /fyjl 
Mark     tf$- M-..J.   £~~ ^<> M/1# 7?L> 
Dale  received — 

-Cupped <ir micapfKxl 
Wright d'nppfiH 
Weight  (uncapped) /£ 0**7.0.      . 
Length (uncapped) / S~. / 7 

31M* Fuze     X£-S/ft_   iKERT.   .1*6 MM£L 
|,'1,l<'r. . _   fe&nuLuL/TE  
Might by screen   
Condition after liring:- 

I;FITX.TI\ i.'Tn IXFFFFCTIYF, 

Ei/Ut   Sooy <^£FT   SA/ 

•/, 

0 

BALLISTIC DAI A 
N TK: 1           .           -' :        i           1 ,. .;. 

All    ltmit>    .,; ' -r   Ihis      1 
r  ...-.J            < ift.      -wtm h      ' '• f> •• „.!•.,   h      ,          1   •   •     1               «   "    •'     •' \   • . •       , 1:     :..J     1 ... .1   r   r   .. -.   -. .. ,,,., ;/(,  ....... 

|l.i:.   :n»]   11. ••!•• ••,...'. > 1 I   \ •       :.  1     (•   ••- 

r ••••                ••.*.! 

• - !> | \/MM 1 

•"   l' iklliV   i> 1   •• 1 1 >  1:' •. 1          | •27P0 
KKMAKKS 

,   ',1 

I  1.   ...   1-11 

\, 

/- /-'A' 

. . \. . 1 )•; :i:.i .   -. -i   i.<   .        ^   t > . • i: • 

l  . r- r      r>]f       '   /•• /       Wecurixf JnTcrai&tloD 



r 

Butt    Firing 
[j. S   N.iv.i! I'm-,ijS14 fir'»in<l 

lUiliiriii. V..     £". 3a- 5"/   lHt 

I ", • 1 

•:• 

392'S~ 

V 

*t&£e7- Fuzes   ys.    6" Ctss S" rffnid/t /IT o" c4l « 
LM i.itKN'i 

j 

( i.O.tgC 

Maker    CfiRU.£4rleL L^'Z' ...". 

i'"»tract     Jtc&D-£212?  
I »aie received .   . i.<j. yS.^^y_ /gj?£  
I h mentions /gfa " Y 3O0 "      
N<>. «if impact on plate *T 
Thickness at impact        £T'Q &  
nl'.LlQUITY &?L. _ .-_ 
Impact dimensions ^ " )f /O''    _       _ 

I'KNKTRATION     t^-mPjL&T'f       2 
Flaking front ^  
Flaking back Q  
Dist. from top, -bottom tyS"  
Dist. frorn-eitf*, left /If        ; 
Dist. from nearest impact      /if. "  
I 'ish ^J 

_/4/.,2?* 

Spur 3"_      
<racks - I'.u'ge £L  
liutton (Thrown i^Ui'U-d)       /   t . 
Through Opening.      J /T^T- 

PROJECTILE 
Caliber /" 
Maker M\pf*L1? 
'I'vpe      . /?, p. 
lot No.      SB*?      Vcar of Specification /f^J 
Mark       5>^      "_.\1«H1.     S~ NO. ^K/// 
Date received   __"._  

•C-upped or uncapped        _ 
We-iRrU (i.;nppt<U 
Weight (uncapped) 
Length (uncapped) /s~, /? 

KH«r.__,   yc(tm)Li/MiT£ i'?"*- 
Flight by screen 
Condition after firing:- 

i;i»Ti:i"Pivi: m INF.FFKCTIYK 
J^0jMJL^e.Ofir.t9^. 0/= fore LGfi/ 

_ & 

IJAI I IS IK   HA I A 

»!l    lnnit>    :i'«-    '.r    I'.:s 

(•'' .!••  .Hi.I    I In •    ••|.ii.,ui \ 

.   I:i). 

I •#.   ;i"»{f»[*Jt   •   Cl.r.HM* r .t-t. 

'IriKtl   »'   \\'\-r   \i\     it 

.(nffhti 
Mil 

.1     t       -t   :. t 

.    «    ..   . ! 

UKMAKKS 

1    •,    '   • »:..(•   nl.h 

r..-'.; i-o <W >* * 
Mr*' fit ~. 

<•: U   if 

F>'X< r:h,i,c^Kf ,   J * 
Ckf?> /- /< . s=» *./:, . 

OCHFIDiSTlAl 
Security Information 

-*- \. 



r 
.1- No. 

Butt    Firing 
U.S. Naval Proving (,round 7 t.i 11 

DlUKi.l 

i).)!.ii;r.r,, Va.        ' ' ' r' >->   /      191 

^" SMOOTHfopt' 6-t'rfTfZT cr- X/Z-5/A   /#£f?~r 

khhKKKN.>:SBI! I.KTI i.K /IP/fkd*f-Ki&) Of :t U$ 0 13* ; DAT! D -2/ "A '/   '?-'7- 
J /- * *^i°> -tl*  9w     PLATE 

'i.'lUge /' £> 
«'""*   ...._.  *£" 
Maker_   C/j/?N£&Lk _ 

PROJECTILE 

CHIIUT ^ * 
Maker     Jl}lQipi£ 
Type      # /: 

N'°-      TT&fJSl       ..   Group fj?CT. T"£S7~~     l.vi N«».     /5^        Year of Specification /?^ 
<*<;r-tract        H&£D^ ^73 f_A, 
Date received     3j}_/hZ6r.._l$tf<t 
Dimensions __   J2-A-'!. X. &£A."  
No. of impact on plate        /£ 
Thickness at impact vYoL. 
OBL1QITTY  _ "<§*_" 
Impact dimensions        *? "X 2_" 

PENETRATION   "fcnPLerr     \ 
Flaking fr«int_        _£>._ 
Flaking back     £      
Dist. from top. bottom    &_Z^_  
Dist. from-H*il*, left        /ty-2 ". 
Dist. from nearest impact     Jtf " 
Dish  2\-    '.- .. 
Spur  3" 
Cracks - Bul^e <Q 
Button (ThruvvnKiftturtod)   
Through Opening "tlX-^'". 

Mark     3^-.       . Mod. SZ   .        N<>- /Ih'L- 5C 
1 )ale  rea ;\v;i — 

• C.apperfc-wr uncapped 
"W u i K Ul-lcappcUJ 
Weight (uncapped) JG/. ?7 "*_ 
length (uncapped) /<~, /p   
Kuze . y.R-£-/&_ /#£/:T~_~#f-Mm> 
filler __t££mnLULj.rlZ   __  ?T*« 
Flight by screen _ 
Condition after liring:- 

KtTFCTIVi: m  INEFFECTIVE 
MtToL  P«(LT/QN  op   if^Z£. u^/T, 

^*5*   ^3/C.... _ ...._, 

V//, 

BALLISTIC DATA 
•S.TK: 

A'I    limilv    ., 

|.l:ilr   ;ii.-1    lii 

i.|il\ . 

-A  

t.-r    II. is 

I:IMAI:K.' 

1 

1 

1 
: 

i... i 

.v.i 

t. 

i 

.. i 

i ii 

•ml Limit. f<c   nomir«; 

{.. -,. .-..1   n.n  ^ a.-d 

i   - —   

I .  II. I'.   - •.•'!      ••!. 

• i 

/      * eevrity  Inforxatloa 

>    NUT-. 



! .!• 

Butt    hiring 
U.S   N.i. ..i i'rovin • ( .n.iiii'i 

r-. * /_ <-/    ,,,, 

? 5/. r/ 
i)..i •• • ii v 

Hi . I.I i  •• i  3EH£v; I K'l UK fifJM \-JA\-\l 0.:'l /. \ X   C />/7     liAl! \>?$ j*l/   <'?:<> '' 

ic»,i..           '' /    PI.AU. I'RUJKCHLI. 

I;..;JIT         /,'<? C;.li!.rr ^', 

< I.I                 /•/?" Mak.-r /1/Dfttt C 
V"'-r      (l/Htttkfrie .. T>'P*' /f. 7^ 
V'-       -fTW]              C'r«u\<fX'Cj. rtT57~ Iul Nn- /3?        Year-.? Spcntira-ii.m /*yj> 
<"Mracl.      //O^D'S^f.> M. ^ v.    /*f//j 7/y 

I tali' received       3^ /?£:<$ -. /.%y</ 
hirnensions /J*.<r    X j?^<7 ", 
No. of impact on plate y _ 
Tlr.ckne.v* ai  impact £*13.— 
ni'.LKjl.TI'Y j$f 
Impact dimensions j7"y' £ 

I'KNLTKATION    .   Cpm^ieTEi. 
Raking front     £> 
Making back  ^2.  
hist, from top, 4mU«>m __7'7*_. 
Dist. from-nght. left    _   /yS[   ' _ 
Dist. from nearest impact    ___,/£[ '' 
DLsh ._      _ _^_ 
Spur' III .^2'Ll.. 
i 'racks - I'.i.iiv  £ 
I5uit(in (ThrowiiH^urted> • _       
Tlirough i ipening ^" { <% ' 

Ma.k       ^ 
I >ale re<t i\»-d 

-(HI pid or uni'apped 
WIM^IU- • U^-pfd i 
Weight  »uncappedi /C/.7ZL* 
Length uiricapped'j /<r,/? 

l-'"/.e   _$£-£/ft JJKCJJE     # 9-U37 lT*EL 

Flight by screen 
v'w:'i;litii>!i v.! '»'r tirini' :- 

lU'lT.t'Tl'i 11 w INKI-T-T-.i 11\ l\ A 

Fv-i.E.   e-acy Tuf.EAQl "3#sfyj&L' m 
I'.AI I ISIli: DAI A 

llh M XKKS 

\. ,, 

11  f • 
r/n /'/• .'-- \n 

coBr:»E:rriAi 
security  Iiiforix.«tion 



r~ 

i_t,v       •.-.     _?? J.ZZ- 
!•••;•••< ••: j.>A-i>.    £\ 3 /- «T7 
i:::;N-,         7 

Filtr   No. 

Butt    Firing 
U. S. Naval Proving-; Ground 

UahlRrtn, Va.     $.3f'5~/      19? 

Gauge   _        j£, <g? 
Class r-6/'T 

PLATE 

Maker_   %&/&££ fr/F 
•0 r— 

CiroU{)^SX._7rHS.r No.      7"T£ 23 
Contract _- /SfjgQ- ___££___. 
Date received __ .3-/? fit? f<-. _/<?&¥ 
Dimensions /^<£ '' X SCO '' 
No. of impact on plate      g  
Thickness at impact _     £-&£  
OBLIQUITY     ^ C7*.  
Impact dimensions        ty-"X *f "  

PENETRATION 
Flaking front  
Flaking back 

Cj- 

xgl£*££L 

f   /   _y-_ 

Dist. from top, be4k>fn     J/7 
Dist. from-cigk*-, left 
Dist. from nearest impact _   /5^_ 
Dish. . 2T 
Spur  _X__: 

PROJECTILE 

Caliber <£:'' 
Maker        MlWrtelL ".....,.     _...... 
Type /],?;. 
t.(it;N(.».   _J3$_      Year of Speciticatiun /9$g 
MJtrk     J.<"       .Mod.   JT No. Nfip-'Sfj 
Date  received — ___ 
('apiJttu-up- uncapped 
VV< • i ghi—frttppcdt  i____ 
Weight (uncapped)      J&/,¥£^  

- - Length: (uncapped) /_f"/ 17 _:  
Fuze    Xg.1T/~4 thiBjtV-   ^^-//y«ff 

PTTIer    ffrffttjAi/l /r/^  
Flight by screen __ __  
Condition alter hritig:- 

Kri'lXTIVU-ui INEFFECTIVE 
Jg/f_r£ _-^___t____.._t_<_g _/^L2___:  

6_ Cracks - Bulge  
Button (ThrownH^r-tedi-^ 
Through Opening ?, %''/($? 

+hL __.CL£_j2 J&04JPJT±4J>>1- 
S m 

BALLISTIC DATA 
NOTE; 

All    limit-*   ale   f>«r   Uiis 
piutt! HIUI   tin.    btiiii|iiiiv 
"iily. 

I It..  ,r,-H •    (IF.- :i.,k-rji|-l. .-niph 

-I 
l.-.'*:it.   .   tmiuUni 

f.T    II ;s   tl.v.-kr,-.": 

.-.   ;i.|-. "I 

MM 
Striking vrlinitv  I f.f>.") ! ^^3 

» -G- 

a huM._;i  : LmSit, f.tr   notnm*. 
I  r.VW        >-.i ,.-, .     I M*.-H     mi 

II.i:   nni;l   '. "ill*. 
!  \ A«G-i;-Tv*i    fr«m 
!   i-.diiili:r    41 

Limit, tor   r.-Tninal 

fr..nt column 6 and 
j>TVvi«>us   m. t^fc./ Lt 

RKMARKS 

Acceptance ur Kci<-.t!"!i>iH'oiniiifnili'ii 

y?f X<£ /•!<>•''- ifflf^fr !j  f f>S/££>'.?£! 

COKTIDSKTIAL 

Limit shot? univ 

F(e/d, H)   _   .... 

///: /      A A 
/:•' ,-y   &•//&%>    Seciirity loformsti on 



r 
V V N*»v * "• 

IK:'A:'T F.ECOHL 

5. NAVAL ??:VING GROUND 
DA.HLGF.EN, VIRGINIA 

' y > - <y. 

/ „ OBJECTTZh£Jk 
(<iJM.<L-jztrl Hot!LBS. 

Reference:  -CkuOi d  Til 
m*ak   AssigXUl«;at   He-. 

IMPACT   I-Trf rt&'Jl- 

NPG  TFST WO.   H5%Zh 

_/f£7  
-7)P& 7L«<**    r ->t^. ^ W i-ited 

tf*J 

PLATE  TAHGET FvCEET 

• 3LI^L'ITY 

Class   3T$ 

Group 

HEAD:      Cal. 
Mark     3 

 ^  

Maker 
Lo 
PI 

t no.  3y 
Her:     Typo 

^z»* ,y/?-57. h From \jm~£J7L 
PZtfETRATIOH "(iTru'l ££&  

Thickness at  Impact T7-'-fj 
No.   of  Impact,  on plaTT_       - 
D'.st.   fx-om nearest   ', mpact>t   s^£> '' 
Tint,   from near  edgesjc^/; aHcX- 4""£ " 
Impact   area 

z««T-LL 

Boosters "        j, 
Wt. of head (as fired) ~~ffXg/"**" 

MOTOR:  Cal. f *  MX . /tf      Mng >V ^  

Spall: " Rront  7j ~ Back ^  
D- 9h.   /<* "  __~^r ^ 
racEa ^J&~ 

Punching  (tnrovn; ^start<»d) 
Bark Bu t. t en (thrc vn i ~ rji*,^"!"**^ 
Bulge ~7T_    
Through   opening    £~ "__jr JS~2yhtr

H  

•jntl'       Motor  temp.   /;£**    fr/T      &U£. 

COMPLETE ROUND:     Mark Mod       „ 
Vt.   (as fired) 
Wt.   (burned) 

OTHER   INFORMATION flfr-afr 

LATTWCHE!
R2M$£l J&'JpFrTMfflMW:. 

r.'CrET   PERFORMANCE 

Y\ :Kv:t 
Fir.e   fuuc tl oni tig 

'. *• 1 • . 1 ty.   r/9;   -4J&AL?     j60$^   Residual  

'jpl. f-:v»»  act; on'"^^T._TrTy'^'~("LTv"T^Te"r~J   QTc5e]~     _"."_.""".. ~'~ ~"     __ZZ 
:: stance   -f bural "bf-V.T nT" plaT-P _^          _  

:n  (EPP"CTr^ET"[iHEFP^.x7Tgr."~"nJrt1   n 

FXARK: 

h   to  N   . 
/r~u rrp-.n ,rr, 

A.LL..JL/ 
r 
_«^  

/ ///. 
:-.::?! OEST I AI 



N;V.K PV.SK :--; ;N*>V V 

IMPACT R EC CRT 

9. HAVAL PRCVIHG GROUND 
DAHLGPZH,   VIRGINIA 

IMPACT no.  ?<?p J~y 

IMF ACT DATE G./AT-S't 

KPG TEST HO. //3^>- 

Task  Assignment  5c.       AMAeZ i'-//- hSZ 

PLATE  TARGET 

dated    </• gjSgjg /%5?~ 

ROCKET 

GaS* a.iP 
Maker_ 
Ho. 

Class       57-5 

DimensIons 

OBLIQUITY 

 GYoup -  

3e*  

HEAD:      Cal.    .<f 
Mot 

Maker    >• M 
Type   SETTl/'ftr     4 

Lot  Ho. 
Filler:     Type ^/fl. VFT3 Filler:     Type/ryjft. wt.   -   
Fuzes   ^JLJCLBL FfiCH} flJCL  A/X 

PEHETPATIOH (LQXIJMU^LL 
Thickness  at  impact /,"< yr?7 
Wo.   of  Impact,   uu  ^lati _ 
Dist.   from n*nrest   '. mpact      /<J " 
Dlst.   from r.aar  edges^^f"sunjy1 -57" 
Impact  area        £"Y7"         
Spall:     Front     f~    ' Sack £) 
Di sh j/n " _Spur     * "  
Cracke ./- '   
Punching     (throvnj   (started] 
Back Button   (thrcvn)   yefcai IPCJ 
Bulge Q __  
Through  opening"^'• /£T- ^''  

,~ kit * .n*i. }f,t-y      
Boosters — ^ 
Wt.   of head  (as fired)      2/7,*7*fi 

MOTOR:     Cal.    *~"   Mk. //),     Mod   V   „ 
Motor i*MpT^**13Prf<r. £? g - 

COMPLETE ROUHD:  Mark Mod  
Wt-    ••  fired) ~7g7,^ *_: 
Vt.   (Burned)  

OTHER   UCFORMATI ON   /fr7Z>>eS    (SJMUU^C 

ROCKET  PERFORMANCE ORMANCE 

loclty, f/s: -^^S&ag /JZ*.-!  Resli 

actlon"~"(^Igl. Orderj (Low Order] (NoneJ       ~ 
f bursT "behind" plate  

dual Eiight_ 
Fure   functioning 
P-xploelve 
Distance  o 
Condition  of recovered  round r  -t-- 
 Head Vas 'In  (EFFBCTTVEl   ggggglCggg]     conflU! ,n" 

REMARKS: 

Phv-t-   Nv , gned 
A v. '• mrrttrr—? 
t > 

./• /,-/ / / -y 
:" • T : Jt>.TiA.i 

5* rarity  Inf-r-.fl'.ija 



r 
NAVortu KOHM 1&63   (New   1 /•v.- 

IMPACT RECORD 

U. 8. HAVAL PRCV1HG OROUHD 
DAHLGREK, VIRGIHIA 

IMPACT  H< 57P ^ 
IMPACT  DATE g, %£.'>/ 

HPG   TEST  WO.^o^.   //?*/ 

OBJECT 
 LtiSlL-JLK 
Reference: 
Reference: 
Task Assignment Ho. 

Vrr /ff(ibs shk"k firtur Ft/Ft /c>£i?t. £ 

PLATE TARGET 

dated / 
V 3^S Z?5Z Idated 

Gage /# 
Maker 
Ho. 
Oimen31 one 

OBLIQUITY 

Class /T)i S* 

Group 

PEHETRATICH _^_^__^ 
Thickness at Impact 
Ho. of Impact on p 
Dl st. from neare 
I* st. from nea: 
Impact area 
Spall:  FronF 
Dish   AV 
Crack"  
Punching 
Back 
Bulge  
Through opening 

HEAD:  Cal 
Mark * 
MakeF__£ 
Lot Ho.' 

ROCKET 

S"        Type StVU-QP . 
Mod   X    Ho^7^Vg.  4f.JT* 

tau  
Piller: 
Pure uses X&&j£gg&m NCI-       tt /? . 
Strut kr PUPF +e/t£>££>        __ 
oosters — Boo   

Vt.   of head  (as fired) 

MOTOR:     Cal.  JT'*   Mk.    4      Mod    ? 
Motor tempT/S^*    A/7T~    *jfo.T 

>a 11:     ProntVV X       Bac 
sh Qs.^ y^   Spur 

'acks     \*^_^   " 
inching"yChrovn)   (atar 
ick Button (tnrevn)   (at 

Urted)-   ' 
artedj T 

COMPLETE ROHHD:  Mark 
Vt.   (as  fired) " 
Vt.   (burned)  

Mo 
XL k 22 **- 

^• 
OTHSH  IHPORKATIOH 

LA 

>*S &d 

M&t+jt-ft 
ROCKET PERPORMAHCE 

Velocity, f/s: 1^K^ssmr^" Fli ght ____,  
Pu te func tl onlng__              
ExploslT* action"" (High Orderj (Lov Order) {Wone7 
Distance of burst behind plate 

/1*Tf Perdue! 

Condition of recoyered round    
 Head Vas la  (EPPBCTT^)   (TWEFPECTIVB) condTET on 

HFXAPRS: 
•<a»*. ..<i 3» 

Phfto Re. «I1 gned 



V >•»'. 

.-?.: 

;. NAVAL PR0V1HG GROL'HC 
DAHLGP.EN, 

IMPACT   HO.       ??? fr? 

IMPACT   DATE     •?. 2^- r\' 

/^ it- 
CBJK 

HPG  TEST *Q/t&£J/£jhJ 

£LL £MHJUL^ jL •?*'k/~T Ftf FF   JL0/°(/L ft 
Reference: 
Reference: •frwJauL 
Task   Assignae; 

•Wf/^ltr.   /YFlf4i-/xi I (J&\ Pr-;Qfl6 0 t^i^ dated 
**^~i-*"-- 7.f%yyi-r.^  3LJZZ dated _ 
aeat  Ho.      /y/V  AV 2 A - //-/-52 dated < 

?$.J2<h 1*JLL 

VJ'i'sr /HL 
PLATE  TAPGET 

Gag*  _     JV 
Ma*er_    ___ 
Ho. 

.ass J2ki. 
DlmensTbns 

CBLIQOITY 

Group 

r 

PEHETRATIOK 
Thickness aT Impact  V x 

^ 

HEAD:  Cal 
Mark 
Maker J0      Maker   ^Tj 

ROCKET 

TIP*   .5i r//-/?^ 

lac: Lot Ho. 
Filler:     tjfpfg: ^£j VJ—g | y g* 
Fuzes sfrr/fi FfrniNQi-.    J4 w 

4/ta.n  PL Ft   J-iftL'T IJ 
BooBTera 

Back 

Ho.   of Impact,  en plate, 
Dlst.   from nearest   '. tspacTt_ 
Hist,   from near  p.lpes and_ 
Impact  area 
Spall:     PronF 
Di sh 
Cracke 
P 
P 
B 
Through  opening 

Wt.  of head  (as fired)        ^/S', 73 ̂ *tr 

MOTOR:     Cal.   5 
Motor temp7_22Z_ 

Mk.   C        Mod    ' 

Spur 
COMPLETE ROuTTD:     Mark 

Vt.   'as fired) 
Vt.   (burned) 

Mod mn£*t 
unchlng     [throvn]   ^started) y~ 
aok  Button   (tnr.-vhl    'started; OTHER  IHTORMATIOH  /&£££££   Ck 1 
u 1 ge • ' ~ ; 6rffi>& ~. />•>-    !--C     " 

LA 

Plight 

BCCKET  PESPORMAHCE 

Velocity,   f/s:     ^tt 

-^2i 

/>' 
Residual 

Pure   func'tTonlng """'_"*   " _    _ 
Ejipl •-.•«!»•»   action     r Tt f rfl • ^ -rd"ery  (low   Order;   (Hone; 
1,1s tan ;e   af  bursl   s'c-r.TnT plate"  
"cndl t ! <~n  of  recvere'i   rc.-.n'i 

HeaQ~w'aa''n   (gpffBCTIVg?   (TWBPPECTIVE)     condl ET;;jT 

PEMARK3: 

p>.. I f   N .: gr:e'i 
?-vrrT' rw rv 

,     . CONFIDENTIAL 
T-.. .. / •/" /i'X'<r   '- ~r"*" '^   Security lufjnaatl&a 



r 
rrv.-K  y KM 11-.3 >N»V 

S.   NAVAL   PROVING   GROUND       IMPACT   *•_ *'/£_£ ? 
DAHLOPEN,   VIRGINIA 

IMPACT   I.ATE    7  P/-?/ 

N?G  TrCT  M £cl2EL JtiAl 

-£*£kfT     &£J*J& 
Reference:   M»/V«Lltr.   Atf/rodxhlCg36)DF:6D&01347 dated   j-^-Lk   <<T:7/  
Reference:   DuOrd   Itr.    //'jr/$.' A, ,s 4-*/_?>»-/ '- /        dated _?_      r_ 
Tae*   Assignment  No Af4-/feZl£ii'/-Sij ~dated~'*J7^umu%t~l^l *? 

PLATE TARGET 

G**e     Jjg "   Clssa  /ft. 5 . 
Maker      
No._      "75roup  
Dimensions 

OBLIQUITY 

HEAD:      Cal. 
Mark    ff. 

ROCKET 

_,£_!_ Type   S&flj./fr  
Mod 

Maker g' jy-*' 
9A* 

ICCPSS a7  I"xp& c 1  V\       JAVy 
of Impact  on plat?   JV>\jX,x 

PEKETh*. 
ThickueJ 
Nc. ol 
Pint, from nearest .n: 
Diet, from near edg< 
Impact area  
Spall:  FronF 
Dish 
Cracks 
Punc 
Ba< 
Bulge 
Through opening 

£ 
4> 4.V 

Lot  No. 3 p . 
Filler:     Type I,/a^TTTCT   / , A 
Fuzes y/>-r/# ManulAL      WZt 

0£t» Boo£ter3_ 
Wt.   of head   (as  fired) gzgre^ 

MOTOR:      Cal.    S ''   Mk.    >L       Mod    ? 
Motor temp.   2£flf      ftZG    #9'**' 

nchlng     Ithrevnj   (started) 
ck  Button  (thrcvh)   ^started) 

COMPLETE ROUND:     Mark 
Wt.   (as  fired) [ 
Vt.   (burned)  

Mod  

US L£LSL 

OTHER  INFORMATION GLL 

Flight 

LA 

POCKET   PERFORMANCE 

Velocity,   f/s:     -*-«- 
Fuze  functioning   
Explosive  action    J^IgV. TrdeT)   (Lew  Order)   (ftone) 
Distance   of bursls'eh  nd  plate  
Condition  of  recovered  round 

/72-C>    P-9-^ual 

REMAP* S: 

Head ^a 'In   (EFFETTTVE)    (INSPTFCTIVE)    'con-3itr-'n 

____/ —A dUU     t— ZL  

Photo  No C pned 

CoK?!BESTIAL 

ft • ttD-a 



r 
A'.',F:- ?,PM ir~*   ;N#»W * *••, 

IMPACT  RECORD 

DA"LGP 

_€_" 

NAVAL FPCVING GROOTfD   IMPACT HO. 3 j '.-• % S. 
.^fLGPEN, VIRGINIA 

IMF ACT DATE ^-^£-5" ' 

NPG   TEST  HQ.&0£   frJlf 

Perer-nce:   H»*>Lltr.    AfrlMaUXHrt&l0f>:&0*o,34l&*\.**   *££LU J1&.  
Reference:   DuSPd   ltr.   yy^^yf^^1*.f^fA   ?', / dated • 
Task   Assignment Ho.      /tf&-Kc2k-li* I'SZ* dated"? ^o^J^t   (JSl 

PLATE  TARGET ROCKET 

Gage_ 
Maxer 

^_     /#               Class      /??<£'  HEAD:      Cal.     S'[         Type  lEfttj-AF         H 

-**r—Z      ZT^ JL  Mark    A    ,^f?'  Wo^<Vi. 4JZ0£* 
Hc._ Group  Maker       £V S, £a • _  
Dimensions Lot  HoT         jV          ~,                     _.        "_ 
 r~c  Fliltrs     TypeA/tfT.Vt         i*A? 

OBLIQUITY <_ . JL Fuwa     Kfaifi Am Nfit-     #/* 
Filler:     Type /i.t&T, Vt.        T^ 

_4     putes   y/f_/^AwtiM-lJL 
STRATI OH \ ^        y.\\     x"    Boosters --   . 
hiclcness  at  impact.      vU)     *\\v   ^        Wt.   of head   (as  fired)    "  jUtf, es"**' 

. o.   of Impact  on plateA    (i\y    s~~ 
Diet,   from nearest   '. mpar\kr   ~/r~ MOTOR:     Cal.     4"''   Mk.    &_   Mod   3 
Diet,   from near eWtf3  aura       " Motor  temp.   I'XE6       jUT.   fT< sfi 

PENETRATIOH 
Thi 
H 

Impact  area _  
Spall:     Front I   B^ck COMPLETE ROUID:     Mark Mod_ 

Spur  Wt.   (as  fired)                   /? £_ ^5 g_ 
" Wt.   (burned)  

Dish 
;rackT 
Punching     (thrown)   (started) 
Back Button   (6nTovnt~TBtartedl OTHER  IHFORMATIOB    jyigT/itfZ (2 ) 
Bulge 6£0Jj£z* GlK ri'-c_    "1 
Through opening^ JzZjtX fortCA - S>-6 - //- */2T 

LAF^ 

ROCKET   ?E?PORMAHCE 

Plight   Velocity,   f/s:      StT*rmg,      f&ff    Residual 
Pure   fucctlonTng        "      _  
Explosive  action     iV.i 'ir'TrSer)   (Low   CVd*er;   (None)'  ^_ 
Li stance   of  bur si behind" plate 
Conrt'. tl on  of  recover*.!   round 

Head  vVs 'In   (EFPECTTVE)    (IWBPPtCTIVE)   "Th'F^nT7 . n_~_ 

HHMAPKS: 

'.v.   t .    S_. f.igned / 
 ~ f.uJ, ft* IPfT. Fi :rvr    - 

,;     ..r -C»;-IDF.'.T:-C 
.*,-.   . / ./ /<   .'  ''    Securli-   I-.*"-..-/-' 



r 
NAVoRD FOHM  168}   (New 48! 

IMPACT RECORD 

U.   3.   NAVAL  PROVIHG GROUND 
DAHLGREN,   VIRGINIA 

IMPACT NO.   2JU££L 

IMPACT  DATE  jj-PI-Tf 

NPG TEST no.7~-2?J&-/.M 

IN   su  Att&KfT 
OBJECT   3Ehfitr<rtTy f&r rF //f-.r/* ,/^rs 

rr  AcffCtG 
Reference:  JWWeiitr.  /l^i/fi-l^ftVpF/fCDq oi3</7 «Ut«i  j/SI   *St 
Reference:  BwOrd lt*>. >•/ ~,   ^ y. ,•:   y?/,,,   -/./        dated 7 
Task Assignment No.      ^^-Ke2fc-/M-5z/ dated-^T/^UtH.   ZES 

PLATE  TARGET ROCKET 

Gage_ 
Maker 
No. 

&" Class      /fy» 5 

Dimensions^ 

OBLIQUITY 

Group 
i 

READ: 
Mark_ 
Maker 
Lot No". 
Pillar: 
Fuzes 

k ct~^-r^M%-M.  loTV 

± 
£C 

w&m wt. TT?T* 

PENETRATION 
Thickness at Impact 

M-flfi   MEL 

No.   of impact,  on plate      «M."^ 
Dist.   from nearest  1apa^i>^ 
Dlst.   from near edg#»>^ and 
Impact area       jfeV?>~~ 
Spall:     Front j&r^S 
Dish in g- SP 
Cracks 

BoosTers_ 
Wt. of head (as fired) 

^nr 

MOTOR:     Cal.    >T *'   Mk.    <g 
Motor  temp.    jj?>r    t/T. 

Jf9 >*** 
Mod ^ 

^ 

Back_ 
ur 

Punching    (thrown)   (started)"" 
Back ButtuA  (thrownj   ^started) 

COMPLETE ROUND:     Mark 
Wt.   (as  fired) " 
Wt.   (burned) 

 Mod 
11 £SZ*I 

Bulge  _ 
Through opening_ 

Flight 
Pure functloning 

Distance of burst behind plate 
Condition of recorered round 

LATTNTH 

POCKET  PERFORMANCE 

Velocity,   f/s: 

>THER  INFORMATION nnTAC^ (£_$ 

^UNCHEB     /f^cr   fog} fI     /MAZ ̂tU . 

Explosive action  (High Order) (Low Order) (None)  

/%£>?    Residual 

Head Vas 'In (EFFECTIVE)   (INEFFECTIVE)     condHTon" 

REMARK3: 

Photo No, Signed    f • ' <* 
/r'.u'. h'ti'jn ~r~7r~!?7~' 
6t:r:> />£-• / — 

4/1 CONFIDENTIAL 
Secviri*./  Ir«f?Tn>»tl3» 



r 
HAVORD  FORM 1883   (Nev   V 

IMPACT RECORD 

U.   3,   HAVAL PROVIHG GROUHD 
DAHLQREH,  V1RGIHIA 

IMPACT HO. 3J£±2- 
IMPACT DATE      //-,?;-57 

HPG TEST HQH2&JZ>-/. /A 

„   yOBJECT IFti^nytry, Ttsr r<?=   rt-f/A  £MJL£Z   /N <"' 
Reference:  IWVoUtr.   .NPltjoU Xl'trtSo)Df;&Q& oi341 dated ?6 J» ly   L2Xi 
Reference: BuOrd ler-.    ,   /*\Z 'a."1       ZT?  iz_*   3 ^/     dated   
Task Assignment Wo.      JjM-He U- l)-\H ~           

PLATE TARGET 

"dated-y g ^ „ a t    H-lT 

ROCKET 

Gage_ 
Maker 
Ho.     " 

J*L .Class/;;,  ,7. 

Group 
Dimenslons_ 

OBLIQUITY 

H*AI>:     Cal.     f ''        Type,frr,»W. ftP „. 
Mark    /       Mod    /    Wo Vt. gEg^ 

A 
Lot Ho.        y^L 
Filler:     Type A>, /WW. 
Puzea ^    VWVWT— 

PEHBTRATIOH 
t Impact 

-45 8t« 
2Z rtf.Tt*  #a? 

& 

PronT^E 

gfti—.*^ 
Back 

Thickness at Impac __ 
Ho. of Impact on plate  ^Jl 
Dist- from nearest lnpHBt^ 
Dlst. from near ed»*« •  ( 
Impact area 
Spall: Tro- 
Dlsh       yv^ 
CrackT" v\V) f_ 
PuncMngv^throvn)   (started)   ~" 
Back Button (thrown) IstartedT 
Bulge  
Through opening  

B ooaters 
Vt. of head (as fired} fi.jrt*— 

MOTOR:  Cal. 
Motor temp. 

5 "  Mk. _3, Mod 3 

Spur 
COMPLETE ROUHD:  Mark 

Wt.   (as fired) " 
Vt.   (burned)  

Mod  

OTHER  IHPORMATIOH   Sham^S &) 

ddix. 
ROCKET PKRPORMAHCE 

Flight Velocity,   f/s:     fetfiag      /7/^    Residual 
Fu« functioning   ~1IG7,S{KGKf   Pp'f\F.m JNPlfinfEjZ I 
Explosive action~ (High Order)   (Low Order)   (Hone)  
Distance of burst "behind plate 
Condition of recovered round 

REMARKS: 

Head Was "in (EFPgCyiVB)   (IffiPFECTlVE)    condition"" 

Photo Ho. Signed 

CONPIDESTl^L 
Security Infornatloa 



r 
RAVORD FORM l88j (Rev 

IMPACT RECORD 

D. S. HAVAL PROVIRG GROUHD 
DAHLGRER, VTRGIHIA 

IMPACT HO. 99V f* 
IMPACT DATE //-£ 7-JV 

HPG TB3T H0.X2_2,_a.-/,/^ 

OBJECT ttttetTftiry , rrs7~  6Fnrtf-s/ft Fvzrz  IN 

Reference:  K^-ltr.   Nf>l/1o*Ul-\ f*{o)t*:G./)A *,&*/<! dated   3/Jl )y g fi  
Reference;  D-Ora. Xtr.   -I,^^.   j.'.       • • t ~  v   ) 7 / dated 7      
Taak Assignment Wo.      3SQ22EC3 ____ d<-ted    _Z___^I-_-   __£] 

PLATE TARGET ROCKET 

Oage_ 
Maker 
Ho. 

_£_ ci>«. ^,$, 

Dimenal ons_ 

OBLIQUITY 

Group 

'*&*    Cal.     __T*      Type ^EjTLUAP 
gSS. _^jffi_^»>-__<ffir* 

READ 
Ma 
Maker _£ Lot HoT ___^i_____, 
Fillen    Type> A AagTVE 
Fures ^r   PFPTFT- Z. -2^' 

PEWETRATIOH /WaTVl PL F rC.& 
Thickness at impact .\W" 
Ho.   of impact on plate    jr\&       " 
Dlst.   from nearest i mpacp 

Boo 
ML  x&sm    WSc 
liters 

Dlst. from nsar edges) ^ land 
Iispact area <$PfS       
Spall: Front tSgZJ Back 
Dish  . ^ \y Spur  
Cracks   y$/ 
Punching (thrown) (started) " 
Back Button (thrown) [started] 
Bulge  
Through" opening  

Wt. of head '(as fired)  If ?, ft £-<*- 

MOTOR:  Cal. \f Mk. 3.     Mod ? 
Motor temp. j£e» K.T. __£ Z£ g 

COMPLETE ROUHD:  Mark 
Vt.   (as fired) " 
Wt.  (burned) 

Mod 
/H^aT* 

OTHER IHP 
/___ 

IQR fyrn r& s r>.) 

LATJHCHEH  /^^) 

ROCKET PBPPORMAHCE 

Velocity,   f/s:     sl&T_t_g     /fl/    Residual 
lag  w_f   fryptAjimn   £h\ tVJrref- tmPAirr.—:_____! 
ion (High Order) (Low Order) (Hone) 
urat "behind plate 

Plight 
Puce functioning 
Explosive actl 
Distance of bur          
Condition of recovered round  
 Head Vaa 'in (gpPECTIVB) (IHOTBCTIVB)  condition" 

REMARKS: 

Photo He. Signed 

CJLa* r?'6-t (^s- /___ 
) -_-  y> ,  >V-_5-y   COHPIESHTI 
'siy'^r /l>W* **' * Security Inf V 

COHPIESHTIAL 
rtnetl on 



r 

File No. 

Butt    Firing 
U.S. Nava! Proving Ground 

Dahlgren. Va.     11-28-51        194 

iMi'ACT No.      39485 

IMIACT DATE   H-28-51 

BUTT NO.        7 

! 

OBJECT Feavy Impact Test of Inert Rocket Fuzes  in Modified 
 6* AP Projectiles Kk 35-5 

REFERENCE •iv: LETTER^:^ 
7>r/C Aj.r..t,t 'A*   ?'/1   PLATE 

Gauge 6TO  
PROJECTILE 

Caliber 6ro 
Class 
Maker  
No.        TT277 

Carneg ie 

Contract 
Group  Proj. Test 

Nord-5282 
Date received 
Dimensions 

30 August 194A 
120" x  300' 

No. of impact on plate        9 
Thickness at impact        o?13 
OBLIQUITY 0" 

Maker              Midvale 
Type                 AP 
Ix)t No.    139         Year 
Mark      35          Mod. 
Date received 

of Specification   '43 
5         No. PPL78 

Capped orTTOWflfMfr 
Weight (capped) 131.07# 
Nfaitto^lPBBpptlj) 

Impact dimensions_ 
PENETRATION 
Flaking front  
Flaking back 

11- x 11' 
Complete 

._.&. 

iXXprttxXBMUppHl)  
Fuze KOL XR51-A #19    y,«fl S-,^( 
Filler Vermlcullte  
Flight by screen  

Disk from top, tmtaam    61" 
Dist. from rigbt, left        18?" 

Condition after firing:- 
INEFFECTIVE 

Dist. from nearest impact 
Dish 0 
Spur 

23" Recovered - fo*«L. 

2" 2 
Cracks - Bulge 0 
Button (Thrown)(Stutel$  
Through Owning b" x  6' 

>vered - {h^tLJ^k^ /hff 

BALLISTIC DATA 
NOT*:: 

All    limit"    are   f,.r   ll.m     ' 
pl»to aiid   this   vl.;,.|U '•> 
only. 

Sinking vi*tiH'ily i f - ) 

I 
I . .....I l^'il'tnph O.liMHHTliI'* j       I .imit    • Ntimnl.'il 

I   I- r    Ihii.   II'- >••..    " 

j ..f in.1.a-I 

Mean 

A.-iuiil     • !.     t.l I Limit. t»r   nominal 

• ii.Hiiin.il  Kan*.*     ' »raiiu< .     h*.*. .1     i.n 

: it -   >ini •• l i-t.l* 

1 *,l;.,.l. .1     frm, 

2;84   ! 

-7- 
l.imtl. f-if  mxnmal 

ttm-ittr,   r«t«lil«ffhrd 
tr.  n. .-.  '    «••     .   .,    -I 

REMARKS f-y-4   ••-•  i* s-A* J-JH/ .--"; /K^V/C// 

No  evidence  of  band  ccniipg  off 
V 

Lirr.it shots unl\ 

e/d ..   . 

l-'ic/d. •-•) 

\ !• • I'll. V 

Aiiipi.i! 'i nf lu ><»•', inn rcii>mnu'nd«-<i 

< Ore.   £!.£.   CS-12 IJ.XXXJUOI 

'u:,:      '"'•• "'   -':'' :c    •••-•    --~r-'   :',--•;•:       3-jmlty I cfo ration 



r 
Uh N*. 

Maker_ 
No.     rra?^ 

Butt   Firing lM,'AtT No   35486
o   , 

IMPACT DATE 11-28-51 
U. 5. Naval Proving Ground r^       v, n ,,   0C   c, BUTT NO. 7 

Dahlgren.Va.        11-25-51     194 

OBJECT _       Heavy Impact Test oflnert Rocket  Fuaes   in fcodified_ 
 6H AP Projectiles jte 35-5  
REFERENCE Sfc LETTER ftf,//*>J>/*Ha&)DF:<il06 G 13*1   DATEDiJZ^ 5Zi 

PROJECTILE 
 Caliber ^0_  
 Maker  
        Type  

>./»«» ^«**f >» "»?/ PLATE 

Gauge 6?C  
ClasB   B Mldvale 

Carnegie AF 

Contract  
Dale received 
Dimensions 

Nord-5282 
Group     Proj. Test Lot No, 

Mark      35 
2J2_ _Year of Specification   '43 

Mod.       5        No. LRH5 
30  August  l?i»4 

120" x  300" 
No. of impact on plate. 
Thickness at impact  
OBLIQUITY _. 

10 
en: 

Date received  
Capped or .napped 
Weight (capped)  Ukslki  

Impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back  

10" x 11' 
Coinolete 

fcrogftlg-jupaByydk  
Fuze NPL_In§_xJLj20_- y/y* Sz> **. 
Filler Vennlcullte  
Flight by screen  

Dist from top, feattsxK 82" 
Dist. from »gt*, left.     182- 
Dist from nearest impact    21' 
Dish 0_ 
Spur 21 

CortHition nfter ftring:- 
EFFECTIVE or WBFFBG5WE' 
 JrrArr JL  

Recovered 

Cracks - Bulge 0  
Button (Thrown)(Stwt**)  
Through Opening 5-3/4" x 6' 

BALUSTK C DATA 
NOTE- 

Alt   limit*   art  for this 
plat* »nd   this  obliquity 
only. 

-1- -*- 

Keen 

-*- 
Limit, Miiirtio1 

(or  ik'j thKkixaa 
of hnpAct. 

-6 
Actual   MjUftlK 

to RUBIMJ nut*. 

-e- 
Unit, tar •••Will 
«•>•(«. tmmmd oa 
thi* tmtiol oolf. 

( AliJirt    tram 
column 4) 

-7- 
UaH, fo» nootiMl 
••'it*.  «ktaMiah*d 
f*wo ee'ema • »r.o 
prtvtoua ittpacto. 

Striking velocity (f.a.) ' 2448 

REMARKS. 
No evidence  of band  coming of; 

fj>*d**. &**r3* - - - SM. J.VJTA - U &Ms. 

Limit snots only 

e/d  

F(e/d, 0)  

N.F.G. Photo. No. 

A cc; '.ar.ee or Rejection recommended 

„       ..../r^A.:^-~/  
JhyjAcC Atce JL#Z3      *•.?!,. K?sdorf7.1b  

Crd.   '.Cng.  Gt-12 
/!!#/«• 

Gun; 6725 Snoothtore to.   1L-0 /?1198 

. UiS.*&xy, 
COST IDEKTIAI 

Security Iafonnatloo 



r 
*£ 

File No. t> 3 
IMPACT NO.   39^6? 
IMPACT !>ATK    11-28-51 

BUTT NO.     7 

OBJFXT 

Butt   Firing 
U. S. Naval Proving Ground 

Dahlgren, Va.    11-28-51        194 

Heavy  Iapact Test of Inert Roclcet iruzes  in Modified 
o" AP Projectiles Mk 35-5 

rvflL 
REK;:RF.NCKJ«CA.E\~IER £/Pjfc6^i/ja#)Uf::_£_Q&  Q £<£?      VATV.D_2jJ±l^_l?fj 

I Tt^t •f?tfJ,^C'}t i ci'n  >-, 
r\t PROJECTILE 

Gauge 
Class 

6?o 
B 

Maker  
No. TT277 

Carnegie 

Contract 
Group  ProJ.  Test 

Caliber 
Maker _ 
Type ~ 

6:o 
JJldvale. 
AP 

Nord-5282 
Date received       30  August  19Ufc 

Lot No.      139       Year of Specification   '43 
Mark 35 Mod.     5 No. .LT_3_28" 
Date received 

Dimensions 120" x 300" 
No. of impact on plate 11_ 
Thickness at impact        6?13 
OBLIQUITY. 
Impact dimen^ions_ 

PENETRATION 
Flaking front  
Flaking back  

10"  x  10" 
Complete 

Capped or uxatappedx  
Weight (capj>cd)               131.50# 
W«Hh« xanzappexi*  
***!#>: •**JttR»lx  
Fuze N0t5   Ex-108 #1 
Filler Vermiculite 

I Dist. from top, bottomx    kkn 

Dist. from right, left 183" 

Flight by screen  
Condition after firing:- 

EFFECTIVE w-lNEKFKOEttftE 

Dist. from nearest impact       17" 
Dish 0 
Spur 

Recovered 

Cracks - Bulge        . 0 
Button (Thrown)PUrtxd)  
Through Opening 6" x  6' 

BALLISTIC DATA 
NOTE: 

All    litnlU    *!.'    U#   !!••; 

|.lale and   tlun   ui>in|Uily 

IV..r.,l 

Striking vclm-uy (f.».) 

• >*'.ll^ni'> 

Mean 

o r»t>y> I    111    •(.      •       '-..,!.! 

f--»    Iti««   Oin-kot-v. 

, ••> •«• < 

2233  i 

\   - iih-i«t*d • I .irr.tt. to*   rvnunal 
,  ,  ...     ...4|    ».•.-.,*•• •  fff   r«r. Ilft»<-*J        .if, 

. i* IN mi|.a. t . nl» 

|   ' A4j..«lrt|    fnwii 

I  .  >1titm<   4> 

•. - 

'• iit>'f. for  nominal 
Kint,-r.   •- ttahl *' — ' 

|"ft\ MNW    <(Tlp*k'Ul 

KKMAKKS 
No  evidence  of band   coming off 

Limit .shots only 
<>/<!   

lit /.).   H) 

N.lVt;    Photo   N< 

Anvptaiu-c or Ufjt-iiioii r«TO!nn>iMido<l 

9/>j:* U /.*. •: (   Z //*> V'F.  v;.  Kusd o rf, /1 h 
/ Ord.  Eng.   GS-12 xx»X**x 

Gun:     6725  Smoothbore  ..'Jc  lc~f   »1198 
?9FTIplSTIAL 

•curlty Ir.f->rrc«itton 



File No... 

OBJECT. 

Butt   Firing <^ACTNo-    3^8!D cy 
...  _, _,        , IMPACT DATE     *.*r2?.r.5* 
U. 5. Naval Proving Ground „       VT „ 

Burr No.    7 —  
Dahlgren. Va.        11-26-51    194 

Heavy Impact Test of  Inert Rocket Fuzes  in Modified 

6" AP Projectiles Mk  35-5 

REFERENCE 
TTSI: 

J o -})P&     I'WrV j    £/>">•   -I'll 

LETTER^/^^vrV; 

PLATE 

I Gauge  
Class  
Maker _ 
No,       TT277 

6 TO 

Carnegie 

Contract  
Date received 
Dimensions 

 Group PrgJ 
Nord-528? 

Test 

ifi&to:ae& a i3 4 7     n ATF.D 3/ jUM 

PROJECTILE 

Caliber 
Maker_ 
Type. 

670 
widveXe" 

Lot No. 
Mark 

139 _Year of Specification   *A-3 
"Mod.     5 No.^U^~6 

30 August 19^4 
120" x  300 

12 
AM 

No. of impact on plate 
Thickness at impact 
OBLIQUITY __ 
Impact dimensions        9-1/2" x 10-1/2" 

Date received  
Capped of srjsappgdx 
Weight (capped) 130,63# 

c 
"13 

PENETRATION 
Flaking front  
Flaking back 

ogglete 

WeigJxt>:tunQappEri)L_ 
Lsn^iix^oDcappsd)  
Fuze NOL      Ex-10S~~?2~ 
Filler Vermiculite 

Dist. from top, tetom     50' 
Dist fromxigfat, left        157" 
Dist. from nearest impact      1ft" 
Dish 0 
Spur 2" 

Flight by screen  
Condition after firing:- 

EFFECTIVE &J&&S8&E33& 

Recovered 

0 Cracks - Bulge    
Button (ThrownK&oojted)  
Through Opening 6"x C-1/L

H 

BALLISTIC DATA 
NOTE: 

All limits are for thia 
plate and thia obliquity 
oniy. 

Striking velocity If. a.) 

-1- 
Danind 

-Z- 
Oaedkwiaub 

Uean 

None 

-8- 
CbrocForrtph Limit, «ntim«t«d I    Actual.  *djj»ted 

for   this thickMM   i© nomidatJ wcm»s-a. 
of impact. 

REMARKS . 
No evidence  of band  coming.off 

Limit for wsminaA 
fr*ufr«, h**ed met 
thi* impact only. 
( Adjuatsd    frtrrr 
column 4) 

-7- 
Limit, for ixjstiss) 
f»»«f   establUltad 

ci^tu^ar. 

Limit shots only 

e/d   

r (c^u,  »J/   

N.P.G. Photo. No. 

— ------*•- 

Acceptance or Rejection recommended 

..'^^.^l^K^&t^  

Sdcurifcy Ififorastioo Gun:     6?25 Smoothbore lik 16-0 #1198 



r 
File No. 

Firing 
r- 

I 

I 

OBJECT 

Butt 
U. S. Naval Proving Cround 

Dahlgrm. Va.       11-29-51      194 

Heavy Impact "est  cf Inert Rocket Fuzes  in Modified  6" 

JMI-A'T NO.     39496 
IMPACT DATE     11-29-51 

Hi.vr No. 7 

APPrcJe. 2£K 35-5 
rial; 

Tjr.-f-   ?'-*,*. iwZ ".*>«.. ^ 
REFERENCE NML LETTER t0/t4>!h/*&.OL&}P&.G*& _Ql3l/7__ DATED Ag^vfr JT.T/ 

PLATE PROJECTILE 

Gauge 
Class 

4*:o 
B 

Maker  
No. _     TT205 

Carnegie 
Group    ProJ. Test 

Contract  
Date received 
Dimensions 

Nord-5282 

Caiiber _ 
Maker _ 
Type __. 
lx)t No. 
Mark 

6?0  _ 
Midvale 
A? 

139 
35 

Year of Specif!cation   '43 
Mod. 5__       No. JJP94 

li» August 1944 
120" x 300" 

No. of impact on plate 
Thickness at impact  
OBLIQUITY  

10 

Date received  
Capped-or tKmppadt 
Weight <«tppe4^  102.311 

4713 

impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back 

0° 
8" x eH 

Complete 

Dist. from top, »*&***    67 " 
Dist. from txgict, left 187' 

W<pgtn1n^m«m>pBd$  
ixtBgkiz ^oueappodl _  
Fuze        NOL    XR51A   Jf21_- *f,^a Sr^, 
Filler       Veialcullte ;  
Flight by screen  
Condition after firing:- 

EFFECTIVE 01 mnriTOTiMK 

Dist. from nearest impact    23' 
Dish 0 

Recovered  if*— A 
Spur  
Cracks - Bulge 

' 

Button (Thrown)(3t»tf8d*  
Through Opening 6-3/4" x 7" 

/'• 

BALLISTIC DATA 
N<ITK: 

All litiiitH are for this 
platr and llus obliquity 
tinly. 

•1- 
1 

I |I»II<4 

-2- 

Uar.lki«r»e) 

Mean 

1 •3 ••)• 

j   f..r    Iha   Hi . k;»  •« 
-.1 m.,.~, 

Sinking vrlinity (f.s.) j   1918   I 

• :• 1 -«»- 

'.>-<_    iuiiu»t«-ii i l.ntitt   tot   n>«M<<'ii 

I 1)..    .m| »• « .lily 

j   ' Atlju «t»-*i    lion. 

•    MIUIIIM     41 

I.Mini, f-r    i.-|fu«»l 

M«u*c mtAlitwSrd 
fr<-m column fi «*>d 
1 t. •.>*•>*  imi««rU 

REMARKS 

Co=L^Jb. Windshield  r emoved 

Limit shots only 

K(oM, H)  

N.P.<».  Photo.  No. 

Ai-ccpt iioe or Rejection rt-rommcnded 

U +. S      s-n^l- v;« fc&sdorf, lh 
/ ^Crd. Eng.  GS-3 2 

Cur::     6??5 Sr.octhtore .\f<  16-0 #119P s<»c 
JQKFllBirriAL 



File No. 

^JEi-T, 

Butt   Firing 
U.S. Nava! Proving Ground 

Dahlgren, Va.     11-29-51 

Heavy Impact Test of Inert Rocket Fuzes  in Modified  6n 

IMPACT NO.     39497 

IMPACT DATE     1.1-29.-51 

BUTT NO,       ' 

Gauge 
Class 

REFERENCE 

470 

A? Projs. Mk 35-5 
NoL~ 

. LETTEPJj£j£&^±(&2ijV?i&^JD^ 2l£df-Lb£L 

PLATE 

B 
Maker  
No. TT205 

Carnegie 

Caliber 
Maker 
Type 

PROJECTILE 
6IQ 
Midvaie 

AP 

Contract  
Date received 
Dimensions 

Nord-5282 
Group   Proj. Test        Lot No.       139      Year of Specification   *43 

Mark      35 Mod. No. iaiT200 
14 August  1944 
120" x 300" 

No. of impact on plate 
Thickness at impact  
OBLIQUITY  

11 

Date received ^_ 
Capped op-amxappeil 
Weight (capped}  1Q2.15# 

4?0 
0' 

Impact dimensions 
PENETRATION 
Flaking front  
Flaking back  

8" x  8" 
Complete 

kflnsE^&MxxppKx)  
Fuze IIOL    XR-51A #22- ti/yp -gjr_ 
Filler Vermiculite __ 
Flight by screen _ 

Dist. from top, iwfetaaa:      8?n 

Dist. from Sadat, left 184' 
Dist. from nearest impact 
Dish 

20" 
0 

Spur 4" 
Cracks - Bulge 0 
Button (Thrown HSfcsrt**^ 
Through Opening            6- 3/4" x 7" 

Condition after firing:- 
EFFECTIVE oi=3^Fp£Trc£ ; 

_^__J -JT- 'h trUefA ttihtd 0tA/L • 
Recovered //(, A 

7t 

BALLISTIC DATA 

NOTE: 

All limits are for this 
plate and this obliquity 
onlv. 

-1- 

Striking velocity (f s.I 

-12-        I •••i- 
i 

OKltlAirTltpfc  ! CHronoerttpfe 

! 

Limit,   cstimuUtl 
fof     tht*    tfitfkpi-S* 

Mean 
1992 

Aft.ml    adjusted f Ltrr.it, for   nominal 
In imroma.1 K*l*fr«     ! gauar*\    bMod    on 

i U>u> impict «»nly. 
\ Adjusted    frurr. 
rolumn   * 

-7- 
Limit, (or aomiMl 
littri, wtsbluhad 
from toluffld 4 »ft4 
prvvtou* impact*. 

REMARKS -   
'-.- Zsa^Windshield  removed 

Limit shots only 

e/d-.     ..... 

F(e/d, »).„--..-. 

N.P.G. Photo. No, 

h 

Acceptance or Rejection recommended 

.^X d.'. /LA &6&f?4.  
F. W.  Kasdorf^ lb 

JWJT fC**'4*<C £z7' 0rd •   *nS.. G•.S .-12 . BxgjcK**? 
/ „ OOHPIIBOTIAI 

A*?*) Smbothccre I/Jc  16-0 #1198       Security laforeatlon 
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NPG REPORT NO. 9?1 

Aircraft Rocket Pu«es; XR-51A, XR-8D, and BX-10*; 
Development of 

DISTRIBUTION 

Bureau of Ordnance: 

Ad3 
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Re3e 

Chief of Ordnance, Department of the Army 
Attn:  ORDTX-AR 

Commanding General, Aberdeen Proving Ground 
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Attn:  Technical Information Section 

Development and Proof Services 

Commander, Operational Development Force, 
U. S. Atlantic Fleet, U. S. Naval Base, 
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Navy Research Section, Library of Congress, 
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(Via BUORD Re2) 

Bureau of Aeronautics 
Attnt  Armament Section 
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